Background/aims: Achieving a high response rate to follow-up questionnaires in randomized controlled trials of interventions is important for study validity. Few studies have tested the value of incentives in increasing response rates to online questionnaires in clinical trials of health interventions. This study evaluated the effect of a gift card prize-draw incentive on response rates to follow-up questionnaires within a trial of an online health intervention. Method: The study was embedded in a host randomized controlled trial of an online parenting program for child anxiety. A total of 433 participants were randomly allocated to one of two groups: (1) being informed that they would enter a gift card prize-draw if they completed the final study questionnaire (24-week follow-up) and (2) not informed about the prize-draw. All participants had a 1 in 20 chance of winning an AUD50 gift card after they completed the online questionnaire. Results: The odds of the informed group completing the follow-up questionnaire were significantly higher than the uninformed group, (79.6% vs 68.5%, odds ratio = 1.79, 95% confidence interval = 1.15-2.79). This response rate increase of 11.1% (95% confidence interval = 2.8-19.1) occurred in both intervention and control groups in the host randomized controlled trial. The incentive was also effective in increasing questionnaire commencement (84.6% vs 75.9%, odds ratio = 1.74, 95% confidence interval = 1.07-2.84) and reducing the delay in completing the questionnaire (19.9 vs 22.6 days, hazard ratio = 1.34, 95% confidence interval = 1.07-1.67). Conclusion: This study adds to evidence for the effectiveness of incentives to increase response rates to follow-up questionnaires in health intervention trials.
Introduction
Achieving a high response rate to follow-up questionnaires in randomized controlled trials (RCTs) of interventions is recognized as important for reducing the risk of bias and maintaining statistical power. 1 Researchers have investigated various strategies for improving response rates to questionnaires, including participant incentives. A Cochrane systematic review of methods to improve questionnaire response rates found that the odds of response to electronic questionnaires were nearly doubled when a non-monetary incentive was used, odds ratio (OR) = 1.72, 95% confidence interval (CI) = 1.09-2.72. 2 However, this evidence was derived from only six RCTs and there was significant heterogeneity in the results, study settings, and the type of incentive used. Incentives included prize-draws for a personal digital assistant, 3 gift cards, 4 or cash, 5 as well as early grade feedback for university students. 6 A more recent meta-analysis also explored the effect of incentives on response to electronic questionnaires, specifically focusing on health research. 7 This review found nine studies that included a variety of participants (e.g. health researchers, job-seekers, retirees, and members of the general population) and incentives (e.g. cash, gift vouchers, personalized feedback, and cash lotteries). Pooling the studies found an increased odds of response with incentives (OR = 1.48, 95% CI = 1.29-1.71), though there was significant heterogeneity (I 2 = 63%). However, these two reviews solely or largely focused on cross-sectional surveys, and it is unclear whether these findings would be applicable to follow-up assessments in intervention research. Strategies to improve retention in health intervention RCTs have also been analyzed in a Cochrane review. 8 This review found only one report (by Khadjesari et al. 9 ) evaluating the effect of incentives on improving response rates to online questionnaires at follow-up.
Khadjesari et al. 9 explored the impact and costs of incentives in two studies evaluating an online intervention to reduce hazardous use of alcohol. Study 1 found no difference in response rates between those offered no incentive or one of three incentives (£5 gift voucher, £5 charity donation, and £250 prize-draw). However study 2 found response rates were 9% higher with a £10 gift voucher incentive at 12-month follow-up. Brueton et al. 8 pooled these incentive conditions, excluding the charity donation, and found a relative risk of 1.25 (95% CI = 1.14-1.38). In summary, there is little evidence to guide decisions on the value of incentives, including how to balance cost with effectiveness, in increasing response rates to online questionnaires in health intervention research. Indeed, research on the effects of incentives has been identified as a top priority for improving retention rates in health intervention research. 10 Given the surprisingly little evidence on the effect of incentives, this study aimed to investigate the effect of a gift card prize-draw on response rates to an online questionnaire at follow-up. The study was embedded in a host RCT of the efficacy of the Cool Little Kids Online program, which is a web-based parenting intervention for child anxiety. 11, 12 A pilot evaluation of the program had a lower than expected response rate of 63%, 13 so in the larger RCT we tested whether an incentive would facilitate higher response rates to follow-up study assessments. We investigated the effect of the incentive on completed questionnaires, partially completed questionnaires, and the time taken to complete questionnaires.
Methods

Participants
Participants in the host RCT of Cool Little Kids Online were Australian parents of children aged 3-6 years who were assessed as high on temperamental inhibition. In the host trial, these parents were randomized to either immediate access to the web-based parenting program, or to a 24-week waitlist. There was no formal sample size calculation for the embedded trial, because the sample size was determined by the requirements of the wider trial.
Procedure
In the embedded trial, participants were randomly allocated to one of two conditions: (1) ''informed'' group, who were informed that they would enter a prize-draw if they completed the week-24 questionnaire, and (2) ''uninformed'' group, who did not know about the prize-draw, but were still eligible to win. Randomization to group occurred at the end of the baseline questionnaire and was performed by automated computer script. This randomly selected a 0 or 1 (simple randomization), with scripts run separately for intervention (parenting program access) and control (waitlist) groups in the wider trial. Participants were sent an email invitation with a link to complete the final study assessment 24 weeks after they had enrolled in the study. Waitlist participants were given access to the Cool Little Kids Online program once they had completed this final questionnaire. All participants received a brief feedback report on their questionnaire results after completion. The questionnaire was administered online by Qualtrics and could be completed in multiple sittings. Because the questionnaire included a diagnostic assessment of child anxiety disorder, questionnaire length varied depending on the parent's answers to screening questions. However, the average duration to complete the questionnaire was 40 min (range = 6-171, interquartile range (IQR) = 21-51). Questionnaire duration was not correlated with condition, r = 20.02, p = 0.786, but was strongly correlated with the number of anxiety problems screened for in the questionnaire, r = 0.51, p \ 0.001.
A standard data-collection procedure was followed for all participants. Non-responders were sent an email reminder after 1 week, and a second reminder after a further week had passed. Those who had still not responded were telephoned 1 week later as a friendly reminder and to check if they had received the emails (a voicemail was left if the participant could not be reached). A final telephone contact was made after a further week or two had elapsed (by SMS if the participant had been reached by phone previously). The study was approved by La Trobe University Human Ethics Committee (UHEC15-010).
Gift card incentive intervention
The incentive intervention was a draw to win an AUD50 gift card. Participants in the ''informed'' condition were informed of the prize-draw in the email inviting them to complete the week-24 questionnaire, in the two email reminders, and at the start of the online questionnaire. The text used was, Because we realise your time is valuable, when you complete the questionnaire you will be entered into a draw for a $50 gift voucher. You will have a 1 in 20 chance of winning, and will be informed of the result immediately after you finish the questionnaire.
Prize-draw winners were randomly selected by automated computer script, which ran when each participant reached the end of the questionnaire. Participants had a 1 in 20 chance of winning, and an on-screen message was displayed about whether they had won or not. Given the lack of research on the optimal combination of prize value and likelihood of winning, we chose this combination of a moderate-value prize with a moderate chance of winning as a good balance.
Statistical analysis
Analyses were conducted in SPSS 22 using two-sided significance tests at the 5% level on an intention-to-treat basis. The primary outcome was response rates on the week-24 questionnaire (fully completed). ORs and 95% CIs were calculated with logistic regression. Unadjusted and adjusted models were run, with the following covariates in the adjusted model: intervention group, baseline child anxiety symptoms, anxiety life interference, parent's highest education level, parent psychological distress, marital status, and health-care card (indicating financial difficulty). These covariates were selected as each was independently associated with completing the questionnaire. Secondary outcomes were partial response rates on the week-24 questionnaire (defined as completing at least the primary outcome measure of the wider trial), and the number of days taken to complete the questionnaire. The time taken to complete the questionnaire was evaluated via Cox regression, with unadjusted and adjusted models as above.
Results
Of 433 participants in the study, 201 were informed about the prize-draw and 232 were not informed. As shown in Table 1 , the two groups were well balanced in participant characteristics, with the exception of life interference from child anxiety, which was slightly lower in the informed group. Five participants withdrew from the host trial and were not sent invitations to complete the week-24 questionnaire-two from the informed group and three from the uninformed group.
In the informed group, 79.6% (160/201) of participants completed all of the week-24 questionnaire, compared with 68.5% (159/232) of not informed participants. This represents an absolute increase of 11.1% (95% CI = 2.8-19.1) and was quite consistent across intervention participants (74.5% vs 63.7%) and waitlist participants (84.8% vs 73.1%). The odds of completing the questionnaire were significantly higher in the informed group than the uninformed group in both unadjusted and adjusted analyses (see Table 2 ). The interaction between prize-draw group and intervention group was not significant, OR = 0.81 (95% CI = 0.33-1.99), p = 0.643. Similarly, the group informed about the gift card prize was also more likely to commence the follow-up questionnaire, even if they did not fully complete it, OR = 1.74 (95% CI = 1.07-2.84). Partial responses were received from 84.6% (170/201) in the informed group and 75.9% (176/232) in the uninformed group, a difference of 8.7% (95% CI = 1.1-16.0). As found in the ''fully completed'' analyses, partial response rates were also higher overall in the waitlist control group, but the gift card incentive had a beneficial effect in both groups (waitlist: 85.9% vs 79.7%, intervention: 83.3% vs 71.7%).
A Cox regression analysis showed that the informed group took a significantly shorter time to complete the week-24 questionnaire, hazard ratio (HR) = 1.34 (95% CI = 1.07-1.67). The HR was similar even after adjusting for other predictors used in the logistic regression models, HR = 1.36 (95% CI = 1.08-1.70). On average, those in the informed group took 19.9 days (standard deviation (SD) = 20.7) to complete the final follow-up questionnaire, while those in the uninformed group took 22.6 days (SD = 23.4). Figure 1 presents the survival plots of uncompleted questionnaires against time for the two conditions (an event is the full completion of the questionnaire).
Discussion
This study tested the effects of a gift card prize-draw incentive on questionnaire response rates within an online health intervention RCT. Results showed that this incentive was effective in increasing the number of participants who fully or partially completed the follow-up questionnaire, as well as reducing the delay in completing the questionnaire. The difference in the response rate was 11.1% for completed questionnaires and 8.7% for partial responses. The effect on speed of questionnaire completion was modest, with the incentive group taking about 3 days less to complete the questionnaire. Although the incentive's effect was relatively small, the extra expense and effort to implement the incentive was worthwhile, given the threat to a trial's validity posed by low response rates, which can be common in trials of internet-based interventions. 14 Importantly, the incentive was effective in both the intervention and control groups of the host trial. The control group had a higher response rate overall, which is consistent with differential response rates found in trials of health behavior change interventions, 15 and may be partly attributable to receiving access to the intervention upon questionnaire completion. The incentive was also effective independent of other factors associated with responding, including financial difficulty and level of education.
The study's finding of an increased response rate from the incentive is similar in magnitude to that found in Khadjesari et al., 9 who showed an increase of 9% for the group offered a £10 gift voucher, although the baseline response rate was much lower at 28%. Similarly, our results are consistent with the increased odds of responding with a non-monetary incentive reported in the meta-analysis by Edwards et al., 2 despite the different study designs, samples, and choice of incentive. However, the odds were a little higher compared to the OR for non-monetary incentives in health-related surveys, although the CIs overlap (OR = 1.33, 95% CI = 1.17-1.51). 7 While the ORs are similar, it is difficult to interpret the absolute benefit of incentives across studies without knowing the baseline response rate (where no incentives are offered), as the OR might vary in relationship to the baseline response rate. 2, 8 Questions remain about how best to implement incentives to balance cost and effectiveness. The use of the prize-draw cost substantially less than had all participants who completed the questionnaire received the same value gift card. It is intuitively plausible that the effect would be the same, or even greater, if all participants received the incentive. This could be tested empirically to ensure that there are no unintended consequences or ceiling effects to offering an incentive to everyone. Furthermore, although the gift card prizedraw was effective, consideration needs to be given to the optimal combination of incentive value, likelihood of winning, and timing of the prize-draw. These results may not generalize to larger prizes with a smaller likelihood of winning, or smaller prizes with a larger likelihood. There is little guidance on this in the literature, and further research needs to investigate the differential benefit of various value and likelihood combinations. Another potential factor could be the timing of the prize-draw. We chose immediate notification, because participants were planned to be recruited over a 6-month period and it is known that rewards are more reinforcing when immediate rather than delayed. Immediate notification rather than delayed notification has been shown to improve response rates in previous research, 5 hence these results may not apply when the draw is held at the end of a study, long after some participants have finished.
The study's major strength was its embedded design within a host RCT. This is noted as the most robust test of a retention strategy due to its higher external validity. 10 The design was also innovative in that there were no ethical concerns because everyone was eligible to win a gift card. However, investigators were not blind to the allocation of informed condition, and although the follow-up procedure was identical across conditions, this may have biased the results. The study also did not evaluate the effect of the incentive on the quality of questionnaire responses. Furthermore, caution should be made in generalizing these findings to other kinds of trials or patient populations, or to paper questionnaires. Notably, this study included a high proportion of females who were participating to help their children.
In conclusion, this study has added to the evidence for the effectiveness of incentives to increase response rates to follow-up questionnaires in health intervention trials. Research should continue to investigate retention strategies in different patient populations to strengthen the evidence-base for retaining trial participants.
